In this paper the nature and behavior of its coefficient of variation, skewness, kurtosis and
Introduction
M. Shankaran [1] proposed the Poisson-Lindley distribution (PLD) to model count data defined by its probability mass function (pmf) It can be easily verified that the pdf (1.2) is a two-component mixture of exponential () and gamma (2, ) distributions. Ghitany et al. [6] discussed statistical properties including moments based coefficients, hazard rate function, mean residual life function, mean deviations, stochastic ordering, Renyi entropy measure, order statistics, Bonferroni and Lorenz curves, stress-strength reliability, along with estimation of parameter and application to model waiting time data in a bank. Shanker et al. [7] have detailed study on modeling of various lifetime data from engineering and biomedical sciences using exponential and Lindley distribution and observed that there are many lifetime data where exponential distribution gives much better fit than Lindley distribution. The first four moments about origin and the variance of PLD (1. is the complete gamma function. Its structural properties including moments, hazard rate function, mean residual life function, estimation of parameters and applications for modeling survival time data has been discussed by Ghitany et al. [8] . The corresponding cumulative distribution function (cdf) of WLD (1.3) is given by is the upper incomplete gamma function. It can be easily shown that at =1, WLD (1.3)
reduces [5] to distribution (1.2). Shanker et al. [9] discussed various moments based properties including coefficient of variation, coefficient of skewness, coefficient of kurtosis and index of dispersion of WLD and its applications to model lifetime data from biomedical sciences and engineering. Shanker et al. [10] have proposed a three-parameter weighted Lindley distribution (TPWLD) which includes one parameter exponential and Lindley distributions, two parameter gamma and weighted Lindley distributions as particular cases and discussed its various structural properties, estimation of parameters and applications for modeling lifetime data from engineering and biomedical sciences. The main purpose of this paper is to discuss the nature and behavior of the coefficient of variation, skewness, kurtosis and index of dispersion of Poisson-Weighted Lindley distribution (P-WLD), a Poisson mixture of weighted Lindley distribution. Note that ElMonsef et al. [11] have discussed some properties of P-WLD including moments based measures but they have unnecessarily introduced hyper geometric function in the expressions of raw moments which is illogical. In fact, the raw moments and central moments are straightforward for P-WLD. Further, Monsef et al. [11] has claimed that it gives better fit as compared with other distributions, which is not correct even in their paper. Maximum likelihood estimation has been discussed to estimate its parameters. Applications of the proposed distribution have been discussed and its goodness of fit has been compared with Poisson distribution (PD), Poisson-Lindley distribution (PLD), negative binomial distribution (NBD) and generalized Poisson-Lindley distribution (GPLD).
Poisson-Weighted Lindley Distribution
Assuming that the parameter  of the Poisson distribution follows the WLD (1.3), the
Poisson mixture of WLD can be obtained as
We would call this pmf the Poisson-Weighted Lindley distribution (P-WLD 
is decreasing function inx, P 2 (x; , ) is log-concave. Now using the results of relationship between log-concavity, unimodality and increasing hazard rate (IHR) of discrete distributions available in literature [13] , it can concluded that P-WLD has an increasing hazard rate and unimodal.
The nature and behavior of P-WLD for varying values of the parameters and have been explained graphically in Fig. 1 . Fig. 1 . Probability mass function plot of P-WLD for varying values of parameters  and .
Moments, Skewness, Kurtosis and Index of Dispersion
Using (2.1), the r th factorial moment about origin of the P-WLD (2.2) can be obtained as
Taking r = 1,2,3 and 4 in (3.1), the first four factorial moments about origin of P-WLD (2.2) can be obtained
Now using the relationship between factorial moments about origin and the moments about origin, the first four moments about origin of P-WLD (2.2) can be obtained as 
Now, using the relationship
 between moments about mean and the moments about origin, the moments about mean of the P-WLD (2.2) can be obtained as 
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Nature and behavior of coefficient of variation, coefficient of skewness, coefficient of kurtosis and index of dispersion of P-WLD for varying values of parameters and  have been shown graphically in Fig. 2 . 
Maximum Likelihood Estimation
Let (x 1 , x 2 , …….x n ) be a random sample of size nfrom the P-WLD (2.2) and let  x be the observed frequency in the sample corresponding to X = x (x = 1,2,3,…k) such that 
The maximum likelihood estimates ( ̂, ̂ of ( ) of P-WLD (2.2) is the solutions of the following log likelihood equations
where x is the sample mean and    
These two log likelihood equations do not seem to be solved directly. However, the Fisher's scoring method can be applied to solve these equations. We have
The maximum likelihood estimates ( ̂, ̂) of ( ) of P-WLD (2.2) 
Where  o and  o are the initial values of  and  respectively. These equations are solved iteratively till sufficiently close values of ̂ ̂ are obtained.
Applications
It would be worth to mention that there are several mistakes regarding applications in the paper [11] , namely (i) the major problem of their paper is that although they claim that P-WLD fits well but the fit of P-WLD is not better than one parameter PLD and Twoparameter GPLD, (ii) the ML estimates of the parameter of Hermite distribution is not given, (iii) the pmf of GPLD have parameters and  but in the goodness of fit they mentioned c and , (iv) the application and the conclusion of the paper are not correct. In fact the paper [11] is full of mistakes and typing errors. In this section the applications of the P-WLD has been discussed with some count datasets from biological sciences and thunderstorms events. The dataset in Table 1 is the data regarding the number of European red motes on apple leaves, available in reference [14] . The dataset in Tables 2 and 3 are the Mammalian Cytogenetic dosimetry Lesions in Rabbit Lymphoblast induced by streponigrin (NSC-45383), available in reference [15] . The dataset in Table 4 is the number of micronuclei after exposure at dose 4 Gy ofirradiation, counted using the cytochalasin B method and available in reference [16] . The dataset in Tables 5 and 6 are the frequencies of the observed number of days that experienced X thunderstorm events at Cape kennedy, Florida for the 11-year period of record in the month of June and July, January 1957 to December 1967 and are available in references [17, 18] . The goodness of fit of P-WLD has been compared with the goodness of fit given by Poisson distribution (PD), PLD, negative binomial distribution (NBD) and GPLD. Note that the estimates of the parameters are based on maximum likelihood estimates for all the considered distributions. Based on the values of chi-square ( 2 ), -2logL and AIC (Akaike Information criterion), it is obvious that P-WLD is competing well with the considered distributions. Note that AIC has been calculated using the formula AIC = -2logL+2k, where k, is the number of parameters involved in the distribution.
In Table 1 , P-WLD gives better fit than PD, PLD, NBD and GPLD. In Table 2 , P-WLD gives better fit than PD, PLD, NBD and GPLD. In Table 3 , PLD Gives better fit than PD, NBD, GPLD and P-WLD. In Table 4 , NBD and GPLD are almost gives the same fit but better than PD, PLD and P-WLD. In Table 5 , PLD, GPLD, and P-WLD are almost the same but better than PD and NBD. In Table 6 , PLD gives better fit than PD, NBD, GPLD and P-WLD. Therefore, it can be concluded that P-WLD is competing well with PD, PLD, NBD, and GPLD, and thus it can be considered an important distribution. 
Conclusion
In this paper a Poisson-weighted Lindley distribution (P-WLD), a Poisson mixture of weighted Lindley distribution has been proposed and its nature and behavior have been discussed graphically. The nature and behavior of its coefficient of variation, skewness, kurtosis and index of dispersion have been explained graphically. Maximum likelihood estimation has been discussed to estimate its parameters. Applications of the proposed distribution have been discussed and its goodness of fit has been compared with Poisson distribution (PD), Poisson-Lindley distribution (PLD), negative binomial distribution (NBD) and generalized Poisson-Lindley distribution (GPLD) and it has been observed that P-WLD is competing well with the considered distributions.
